Given the links between motion and temporal thinking, it is surprising that no studies have examined the possibility that transporting participants back mentally towards the time of encoding could improve memory. Six experiments investigated whether backward motion would promote recall relative to forward motion or nomotion conditions. Participants saw a video of a staged crime (Experiments 1, 3 and 5), a word list (Experiments 2 and 4) or a set of pictures (Experiment 6). Then, they walked forward or backwards (Experiments 1 and 2), watched a forward-or backward-directed optic flow-inducing video (Experiments 3 and 4) or imagined walking forward or backwards (Experiments 5 and 6). Finally, they answered questions about the video or recalled words or pictures. The results demonstrated for the first time that motion-induced past-directed mental time travel improved mnemonic performance for different types of information. We briefly discuss theoretical and practical implications of this "mnemonic time-travel effect".
Introduction
Time and space tend to be experienced as interrelated across different societies and cultures (Keefer, Stewart, Palitsky, & Sullivan, 2017) . Time, that most abstract of mental phenomena does not possess its own referential system-unlike space which is based on the interaction with the environment. To quote Galton (2011): "… time, as a fundamental and inalienable feature of our experience, will ultimately resist our attempts to describe it as anything else (p. 695)." The ineffability of time notwithstanding there is strong need to express time in terms of less abstract ideas. One influential hypothesis (e.g. Bender & Beller, 2014; Boroditsky, 2000) suggests that the abstract concept of time is grasped and operationalized in terms of a more experientially available concept of space. A substantial body of research has shown that the direction of spatial movement influences the temporal location of individuals' thoughts in that forward motion encourages future thinking and backward motion facilitates thoughts about the past (Boroditsky & Ramscar, 2002) , that thinking about the future or past tends to affect postural sway (Miles, Nind & Macrae, 2010) and that backward vection (stimulus-induced sense of motion; Ash, Palmisano & Kim, 2011; Dichgans & Brandt, 1978; Palmisano, Allison, Schira & Barry, 2015) can elicit past thinking while forward vection facilitates future thinking (Miles, Karpinska, Lumsden & McRae, 2010) . Closely related to this is the concept of the subjective time line (e.g. Hartmann & Mast, 2012; Rinaldi, Locati, Parolin, Bernardi & Girelli, 2016) -an imaginary line which orders our experience by passing through our body centrally in both directions with the future portion extending in front of the body and the past portion extending to the back. Although not universal, the association between the past and the dorsal space is an inherent part of many cultures (e.g. Nuńez & Cooperrider, 2013) .
It is along this line that mental time travel (MTT; Tulving and Thompson, 1973 , Tulving, 1985 takes place. MTT refers to the assumed ability of the mind to "travel" both towards the past and the future. The future MTT refers to the ability to "cast one's mind" into the future and contemplate possible outcomes and experiences. It is critical for decision making and motivational control of impulsive decisions and behaviours (e.g. Noël, Saeremans, Kornreich, Jaafari, D'Argembeau, 2017). On the other hand, the most intensively investigated aspect of MTT is the past-directed MTT or episodic memory-the mind's journey towards the experienced past which enables us to remember spatial, temporal and personally-relevant aspects of the experience (e.g. Tulving, 2002) . Episodic memory is crucial for the construction of the self (Klein, 2001 ) and represents the mental "anchor" for thought, action and prediction of future events.
It is worth emphasizing that the experience of space-time is dynamic. Caruso, van Boven, Chin and Ward (2013) discovered that when judging future or past temporal intervals, observers reliably underestimated the former. Aksentijevic and Treider (2016) made changes to this design and elicited future and past estimates from single subjects. 
